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I declare: 

1 . I, James F. Jolly, am an inventor of the invention claimed in the above-noted U.S. Patent 
application. 

2. I have read and understood the Office Action mailed August 13, 2002 and have read and 
understood the cited reference, U.S. Patent Application No. US 2002/0081565 of Barnea et al. 
filed October 9, 2001, claiming priority to a provisional application filed October 30, 2000 
("Barnea et al"). I understand that the Examiner has cited the Barnea et al. application as a 
novelty reference over claims 1-3, 6-17, 21, 24, 29, 43, 45 and 46. 

The Barnea et al. reference is cited as teaching a method for generating storage stable 
competent cells that are also transformed with exogenous DNA. The Office Action states that 
Barnea et al. teaches that cells were lyophilized at 0°C for 10 hours, 5°C, 10°C, 15°C, 20°C and 
25°C for 30 minutes each in CB-I buffer with sucrose or trehalose, and that the cells exhibit a 
transformation efficiency of at least 10 5 transformants/jag DNA. The Office Action thus 
concludes that the Barnea et al. reference anticipates the claimed invention. 

3. Prior to the October 30, 2000 filing date of the Barnea et al. reference, co-inventor Alan 
Greener and I had conceived of and reduced to practice the invention as claimed in claims 1-3, 6- 
17, 21, 24, 29, 43, 45 and 46. The attached Exhibit 1 consists of copies of entries from my 
notebooks and those of Latha Sundar, who worked under the direction of Dr. Greener and 
myself, that gave rise to the claimed invention. The dates on this exhibit have been redacted. 
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4. The ability to produce storage-stable competent cells that do not require ultra-low freezer 
temperatures or even standard freezer or refrigerator storage can provide great benefits to those 
who depend upon ready sources of competent cells. Similarly, storage stable competent cells 
that do not require cold shipment, e.g., with costly and cumbersome dry ice or ice shipping 
materials, will reduce the cost of shipping cells and the possibilities for loss of viability of the 
cells during shipment. It is particularly important to provide ways to render competent cells 
storage stable, as opposed to ways to render non-competent cells storage stable, because 
competent cells are generally more fragile than cells that have not been treated to make them 
competent. Greater care is currently required for the shipment and storage of competent, as 
opposed to non-competent cells. 

Prior to October 30, 2000, Alan Greener and I conceived and reduced to practice a novel 
approach to overcome this problem. In this approach, competent cells are dried at a temperature 
greater than freezing, in fact, the cells need not necessarily ever be frozen in the inventive drying 
process, and drying can be performed at a temperature at or above room temperature. In one 
aspect of this approach, competent cells are dried in the presence of a water soluble glass- 
forming matrix, for example, a saccharide (preferably a non-reducing sugar), sugar alcohol, 
polyol or polymer such as polyvinylpyrolidine. In one aspect, the glass transition temperature of 
the cell/glass-forming matrix mixture is at least 15°C, but can be higher, e.g., higher than room 
temperature, such that the material is in a glass form at room temperature. Competent cells dried 
in the manner described in the specification remain viable and competent for at least one month 
at temperatures greater than -80°C, and can remain viable and competent for transformation for 
at least one month at temperatures greater than -20°C, 0°C, 4°C, or even room temperature or 
above. Such cells retain competence of at least 10 5 cfu/jag DNA upon reconstitution from such 
storage, and can retain higher degrees of competence, e.g., 10 6 to 10 10 cfu/(ag DNA or higher. 

The attached notebook entries (Exhibit 1) demonstrate the conception and reduction to 
practice of the claimed invention. These experiments were performed before October 30, 2000. 

A) The first notebook entry (A) from my notebook describes the preparation of 
Electrocompetent cells and their desiccation at an initial temperature of 4°C, ramping up to 30°C. 



The notebook states: 
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"Electrocomp, cells 

Electrocomp. cells were prepared following protocol provided by Latha S." 

The entry details, in steps 1-16, the preparation of electrocompetent cells. Then, on the 
second page, the entry states 

"Cell Dry Down 

1. 40 |al aliquots of trehalose-prepared cells are pipeted into metal cups and placed into shelf of 
lyoph. equilibrated at 4°C shelf temp. 

2. Following drying protocol used to dry down cells:" 

{the entry then includes a print-out of the drying profile from the dryer, showing a 
starting setpoint "setpoint 1" as 4°C (a temperature above freezing) and 3000 mTorr, with 
subsequent temperatures of 10°C, 15°C, 20°C, 25°C and 30°C.} 

{the following page states that "After drying, the cups are stored at RT in a dessicant 
chamber. Two dried cell discs are crushed into a DSC {differential scanning calorimetry} pan 
and a Tg value is determined." The entry shows the DCS results.} 

{the following page describes the rehydration and plating of the rehydrated cells to 
determine viability - after laying out the calculations and experimental approach, that page 
states: 

"Cell viability determined by Alan G. Dried cells were -1% of control cells. The dried cells 
were electrocompetent." 

B) The second notebook entry (B) from my notebook describes a subsequent drying run on 
electrocompetent cells as follows: 

" Electrocomp. Cells 
Fast dry down 

1) Electrocomp. cells were prepared as above (p 48) except drying was done for 2 hr at 
30°C/3000 mTorr. 
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2) Plating for survival and electrocomp. was done by Alan G. Viability was close to control 
cells and electrocomp was better (-2-fold) for dried cells compared to control cells." 

C) Notebook entry (C) from Latha Sundar's notebook describes the drying of chemically 
competent ("chemicompetent") cells at a temperature greater than freezing as follows: 

"Desiccation of XL- 10 Gold (Chemicomp mutant strain)" 
{steps 1-4 describe the initial and expansion cultures of XL-10 Gold E. coli cells and their 
centrifugation to pellet. Step 5, recited below, makes the cells competent using FSB buffer} 

"5. Immed after spin stopped, decanted sup., added to 1 set of samples , added (1/4 vol) FSB -> 
and made cells competent for ~ 18 min. on ice. *To the second set of samples, did NOT add 
anything - sat pellets on ice (At end of incubation, added same vol. (1/4) of 2% trehalose)." 

{Steps 6, 7 and 8 describe spinning down the competent cells and washing them to remove traces 
of FSB buffer. The following page describes the desiccation of these competent cells} 

"Desiccation of XL-10 Gold - Desiccation Expt 6" 

" - 1 :40 (the starting volume) of Trehalose 20% (Did not add sorbitol to this prep), and quickly 
aliquotted ~ 150 \A each into the 2 ml glass vials, all on ice. (Aliquotting took 12-15 mins.) 

- For frozen controls: FSB + (ASB/DMSO) -> -80°C. 

- Dried at 3000 mTorr, 30°C, for -14-15 hrs." 

Note that these chemicompetent cells were dried at 30°C without freezing immediately 
prior to the drying. Thus, before the October 30, 2000 date of the Baraea et al. reference, 
competent cells (both electrocomp etent and chemicompetent) were dried at a temperature greater 
than freezing, thereby generating storage-stable competent cells. These cells were not frozen 
immediately prior to drying - that is, the cells were not freeze-dried. 
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The experiments described in notebook entries A-C represent a full reduction to practice 
of the claimed method of drying competent cells at a temperature above freezing before October 
30, 2000. 

5. I hereby declare that all statements made herein of my own knowledge are true, and that 
all statements made on information and belief are believed to be true; and further, that these 
" statements were made with the knowledge that willful, false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code, and that such willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 
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I declare; 



1. I, James F, JolJy, am an inventor of the invention claimed in the abovc-nottd U.S. Potent 
application, 

2. I have read and understood the Office Action mailed August 13, 2002 and have read and 
understood the citad reference, U.S. Patent Application No. US 2002/0081565 of Bamea «t al. 
filed October 9, 2001. claiming priority to a provisional application filed October 30, 2000 
("Bamea et al")- I understand that the Examiner has cited the Bamea et al. application as a 
novelty reference over claims 1-3, 6-1 7, 21, 24, 29, 43, 45 and 4d. 

The Bamea et al. reference is cited as teaching a tnrthod for generating storage stable 
competent cells that are also transformed with Oogenous DNA. The Office Action states that 
Bamea et aL teaches that cells were lyophilked at 0°C for 1 0 hours, 5*C, l^C, 15°C S 20°C and 
2S°C for 30 minutes each in CB-1 buffer with sucrose or rnshalose, and that the cella exhibit a 
transformation efficiency of al least 10 5 tranafbnnants/jig DNA, The Office Action thus 
concludes that the Bamea et aL reference anticipates the claimed invention. 

3. Prior to the October 30, 2000 filing dale of die Bamea et al, reference, co-inventor Alan 
Greener and 1 had conceived of and reduced to practice the invention as claimed in claims 1-3, 6- 
17, 21, 24, 29, 43, 45 and 46. The attached Exhibit 1 consists of copies of entries from my 
notebooks and those of Latha Sundar, who worked under cbo direction of Dr, Greener and 
myseLf; that gave rise to the claimed invention. Tho dates on this exhibit have been redacted. 
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4. The ability to produce atorage-etable competent cells that do not require ultra-low freezer 
temperatures or aven standard freezer or refrigerator storage can provide great benefits to those 
who depend upon ready sources of competent cells. Similarly! storage stable competent cells 
that do not require cold shipment e.g., with costly and cumbersome dry ic* or ice shipping 
materials, will reduce the cost of shipping cells and the possibilities for loss of viability of the 
cells during shipment. It is particularly important to provide ways to render competent cell* 
storage static, as opposed to ways to render non-competent cells storage stable, because 
competent celte are generally more fragile than cells that have not been treated to malce them 
competent. Greater catH is currently required for the shipment and storage of competent, as 
opposed to non-competent cells. 

Prior to October 30, 2000, Alan Greener and I conceived and reduced to practice a novel 
approach to overcome this problem. In this approach* competent cells are dried at a temperature 
greater Chan freezing, in fact, the colls nwd not necessarily over be frozen in the inventive drying 
process, and drying can be performed at a temperature at ci above room temperature. In one 
aspect of this approach, competent cells are dried in the presence of a water soluble glas*- 
forming matrix, for example, a saccharide (preferably a non-reducing sugar), sugar alcohol, 
polyo] or polymer such as polyvinylpyrolidine. In one aspect, the glass transition temperature of 
the eell/glaas-forming matrix mixture is at least 1 5* C, but can be higher, e.g., higher than room 
temperature, such that the material is in a glass form at room temperature. Competent colls dried 
in the maimer described in the specification remain viable and competent for at Icaat one month 
at temperatures greater than -8Q°C, and can remain viable and competent for transformation for 
at least one month at temperatures greater than -20 C> C > 0°Q 4 B C, or even room temperature or 
above. Such cells retain competence of at lefltt 10* cfii/jig DNA upon rcconstitution from such 
storage, and can retain higher degrees of competence, e.g., 10 6 to 1 0 10 cfu/^g DNA or higher. 

The attached notebook entries (Exhibit 1) demonstrate the conception and reduction to 
practice of the claimed invention. These experiments were performed before October 30, 2000. 

A) The first notebook entry (A) from my notebook describes the preparation of 
Electrocompetent cells and their defecation at an initial temperature of 4°C P ramping up to 30°Q 

The notebook states: 
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"Electrftco^p- cells 
Eleetrocomp, cells were prepared following protocol provided by Latha S.*' 

The entry details, in steps 1-16, the preparation of clectrocompetent cells. Then, on the 
second page, the entry states 

"Celt Dry Down 

1 . 40 ul aliquots of trebatoae-prcpared cells are pipeted into metal oops and placed into ahelf of 
lyoph. equilibrated at 4*C shelf tcrap. 

2. Following drying protocol used to dry down cells:" 

(the entry then includes a print-out of the drying profile from the dryer, showing a 
starting eetpomt "setpoim 1" as 4*C (a temperature above freezing) and 3000 mTorr, with 
subsequent temperaiurw of 10°C, 15°C 4 20°C, 25°C and J0°C.) 

{the following page states thai "After drying, the cups are stored at RT in a dessicant 
Chamber, Two dried cell discs are crushed into a DSC {differential scanning calorimetry] pan 
and & Tg vahie is determined " The entry ahows the DCS results.} 

{the following page describes the rehydration and plating of the rchydrated cells to 
determine viability - after laying out the calculations and experimental approach, that page 
states: 

"Cell viability determined by Alan G. Dried cells were -1% of control cell*. The dried cells 
'were eJeotrocoaipet&nt" 

B) The second notebook entry (B) from my notebook describes a subsequent drying run oa 
Blactrocompetent cells as follows: 

"RlectroconqK Cells 
Faat drv down 

1) Electroeomp. cells wore prepared as above (p 44) except drying was dona for 2 hr at 
30°C/3000mTorr. 
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2) Plating for survival and elcctrocomp. was done by Alan G. Viability was close to control 
Colls and dectracarop -was better (-2-fold) for dried cells compared to control cells/ 1 

C) Notebook entry (C) from Lrtha Sundays notebook describes the drying of chemically 
competent C^henucompctent 11 ) cells at a temperature greater than freezing as follows: 

"Desiccation of XL- 10 Gold (Chemicomp mutant strain)" 
{steps 1-4 describe the initial and expansion cultures gf XL-10 Gold E, coli cells and their 
ceutrifiigation to pellet, Step 5, recited below, makes the cells competent using FSB buffer} 

"5. Irnmcd after spin stopped, decanted sup., added to 1 set of samples , added (1/4 vol) FSB -* 
and mads cells competent for - 1 8 min. on ice, "'To the second set of samples, did NOT add 
anything - aat pellets on ice (At end of incubation, added same vol. (1/4) of 1% trehalose)" 

{Steps 6, 7 and 8 describe spinning down the competent cells and washing them to remove traces 
of FSB buffer, The following page describes The desiccation of these competent cells} 

"Desiccation of XL-10 Gold - Desiccation Bxpt 6" 

" - 1:40 (the storting volume) of Trehalose 20% (Did not add sorbitol to this prep) t and quickly 
aliquotted ~ ISO jjlI each into the 2 ml glass viala> a]] on ice. (Aliquotting took 12-1 5 mins.) 

- For ftozen controls: FSB + (ASB/DMSO) -> -30°C. 

- Dried at 3000 raT<?rr, 30°C, for -14-15 hre. M 

Note that these chemicempetent cells wore dried at 30°C without freezing immediately 
prior to the drying- Thus, before the October 30, 2000 date of the Barnea et al. reference, 
competent cells (both electrocompetent and chemicompetcnt) were dried at a temperature greater 
than freezing, thereby generating fitorage -stable competent cells. These cells were not frozen 
immediately prior to drying - that is, the cells were not fteeze-dried. 
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The experiments described in notebook entries A-C represent a full reduction to practice 
of the claimed method of drying competent cells at a temperature above freezing before October 
30, 2000. 

5. 1 hereby declare that all statements made herein of my own knowledge are true, and Chat 
all statements mado on information and belief arc believed to be true; aad fiirther, that these 
statements were made with the knowledge chat willful, false statements and the like so made are 
punishable by fine or iiuprisoiimeat, or both, under Section 1001 of Title I S Of the United States 
Code, and that such, willful false statements may jeopardize the validity of the application or any 
patent issuing thereon. 
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